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ODONATAOFTHESOUTHCENTRALNEARCTIC
REGION, INCLUDING NORTHEASTERNMEXICO1

John C. Abbott, Kenneth W. Stewart 2

ABSTRACT:There has not been a concerted effort to document the extent of biodiversity, distri-

bution and geographic affinities of the Odonata of the south central United States and northeast-

ern Mexico. The area is an important boundary for some species representing eastern Nearctic

and subtropical faunas, and a mixing zone or dispersal corridor for other species. Since 1993, we

have done extensive collecting of all life stages in the seven biotic provinces of Texas, and com-

piled published and extensive unpublished records from the portions of these provinces of U.S.

and Mexican states that join Texas. Here we list 228 species for this region (196 in Texas), indi-

cate their distributions by biotic province, and discuss the regional biogeography and importance

of rare species.

Current emphasis on inventorying aquatic insects of the neotropics

Paulson 1982; (Gonzalez and Novelo 1991; Novelo and Gonzalez 1991;

Quintero and Aiello 1992; Baumann and Kondratieff 1996; Gonzalez and

Novelo 1996; McCafferty & Lugo-Ortiz 1996) and realization of the great risk

to aquatic invertebrate biodiversity in temperate regions (Franklin 1988;

Haffernik 1989, 1992), prompted us to investigate the status of the odonate

fauna of the biotic provinces of Texas and adjoining states of the United States

and northeastern Mexico that border the Rio Grande River. The odonate fauna

of this region is poorly known except from scattered publication records, un-

published reports of collectors, the general documentation and discussion of

Mexico's fauna by Gonzalez and Novelo (1996) and Johnson's (1972) work

on Texas Zygoptera. There has never been a concerted effort to document the

biodiversity and geographic affinities of the Odonata of this area. Over half of

the species of Odonata still unknown as larvae are from this region (McCafferty

etal. 1990).

The earliest major documentation of Odonata in Texas was by Hagen ( 1 861 ).

A number of species accounts from the state then appeared in Calvert (1901-

1 908) and Muttkowski (1910). Williamson (1914) listed numerous records for

Texas and Oklahoma. Several localized studies within Texas have supplemented

these works: Tinkham (1934) and Gloyd (1958) from West Texas and Tucker

(1908), Ferguson (1940, 1942), Harwell (1951), Donnelly (1978), Williams

(1982), and Laswell and Mitchell (1997) from north central and eastern parts

of the state. Abbott (1996) reported the following new species records for Texas:

Aeshnapsilus Calvert, Gomphus exilis (Selys), Somatochlora georgiana Walker,

Dythemis maya Calvert, Micrathyria didyma (Selys), Sympetrum illotum
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(Hagen), Tauriphilia azteca Calvert, and Tramea insularis Hagen. Johnson's

(1972) treatise on Texas Zygoptera remains the only comprehensive faunal

analysis of that group for the state. Young and Bayer (1979) compiled a list of

the dragonfly larvae in the Guadalupe River basin in Texas. Only Kennedy
(1921) has made a major effort to describe larvae of several species in the

region.

Species lists have been published for the peripheral states of Louisiana

(101 spp.; Bick 1957), Arkansas (133 spp.; Harp and Rickett 1977; Harp
1983a,b; Harp 1985; Harp and Harp 1996), Oklahoma (126 spp.; Bick and

Bick 1957) and New Mexico (97 spp.; Evans 1995). These lists have been

helpful additions to the knowledge of dragonfly and damselfly distributions in

this region, but generally have not involved the systematic sampling of stream

systems or vegetational or physiographic subregions (except Bick 1957), nor

association with abiotic and biotic parameters of occurrence, necessary for

biogeographic analysis.

STUDYAREAANDMETHODS

The south central Nearctic Region, as we are defining it (Fig. 1), covers

approximately 560,000 km2
, of which 412,000 km2 are in Texas. It includes

the seven biotic provinces of Texas and the portions of those provinces from

Arkansas, Oklahoma, Louisiana, New Mexico and northeastern Mexico that

immediately join Texas. The Mississippi River forms the eastern boundary,
and the Navahonian biotic province bounds the western edge of the region.
Mean annual precipitation ranges from 25-147 cm/yr, most falling in March-

May. Major vegetation types include eastern pines and hardwoods, central prai-

ries and grasslands and western deserts. The seven distinct regional biotic prov-
inces differ in topography, temperature, vegetation, soil type, geology and cli-

mate as outlined by Blair (1950), Dice (1943) and Blair and Hubbell (1938).

They are: 1) Chihuahuan, 2) Navahonian, 3) Kansan, 4) Balconian, 5)

Tamaulipan, 6) Texan, and 7) Austroriparian (Fig. 1). Elevation ranges from

sea level to 2,667 meters (Guadalupe Peak, Culberson Co., TX) in the Guadalupe
Mountains National Park.

Intensive sampling, with emphasis on Texas, began in September, 1993

and included more than 30 expeditions transecting the biotic provinces or con-

centrating in such areas as the Guadalupe Mountains National Park of the

Navahonian Province. Collection of adults and larvae involved sampling all

traversed lotic habitats and selected lentic habitats. Documentation of the fauna

of states adjacent to Texas was based primarily on both published and unpub-
lished records of acknowledged collectors and museumholdings, and limited

sampling.
Adults were placed in glassine envelopes and submerged in 99% acetone

for overnight, then removed and allowed to dry completely before being per-
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Figure 1. The six natural biotic provinces of the south central Nearctic Region (modified from

Blair 1950, Dice 1943 and Blair and Hubbell 1938).

manently stored in polyethylene envelopes with data cards. Larvae were col-

lected using a Wildco-type 46 \ 22.5 cm net with a 1 mmmesh size. Exuviae

were hand collected from emergence sites. Both exuviae and larvae were placed

in Kahle's solution and then rinsed and permanently preserved in 80% ethanol

upon returning to the laboratory. Numerous distribution records were based on

reared species; mature larvae were transported alive to the laboratory in por-

table styrofoam rearing chambers as described by Szczytko and Stewart ( 1 979),

and reared in a conditioned Frigid Units Living Stream maintained at collec-

tion or slightly raised temperatures.

Collections Examined
Weexamined all regional material from the extensive and previously undocumented Beatty

collection, housed at the Frost Entomological Museumof Penn State University (PSU) and from
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the Arkansas State University Museum of Zoology (ASUMZ), Florida State Collection of

Arthropods (FSCA), International Odonata Research Institute (IORI), Sul Ross State University

(SRSU) and the Texas A&MInsect Collection (TAMU). Individuals and institutions who do-

nated study material include T.W. Donnelly (Binghamton, NewYork), S.W. Dunkle (Collin County

Community College), J. Gelhaus (Academy of Natural Sciences of Philadelphia), S. Jasper (Texas
A&MUniversity), B.C. Kondratieff (Colorado State University), D.R. Paulson (University of

Puget Sound) and C.R. Nelson (University of Texas, Austin).

RESULTS

Table 1 lists the 228 species of damselflies and dragonflies currently known
from the south central Nearctic biotic provinces (Fig. 1). The classification

used here follows that of Garrison (1991), except that in our view Epicordulia
and Tetragoneuria are considered subgenera of Epitheca (K.J. Tennessen pers.

comm.). The following four species represent new Texas species records, and

one, Neoneura amelia, is a new U.S. species record:

Neoneura amelia Calvert. TEXAS: Hidalgo Co., Rio Grande River nr. La Lomita Mission, Wof

Granjeno, 12 May 1997, 3Cf , 29, Univ. of North TX Collection. New for the US.

Neoerythromma cultellatum (Hagen in Selys). TEXAS: Hidalgo Co., Rio Grande River nr. La

Lomita Mission, Wof Granjeno, 12 May 1997, 2Cf , Univ. of North TX Collection. New for

Texas.

Aphylla williamsoni (Gloyd). TEXAS: Jefferson Co., 1 2 August 1989, 1 Cf , photograph taken by
R.A. Honig. TEXAS: Montgomery Co., pond @E side of IH 45 and S of FM 1488, 11

August 1997, 1 9 , photograph taken by R.A. Behrstock. New forTX.

Somatochlorafilosa (Hagen). TEXAS: Trinity Co., Rt. 94, 1 .3 mi Wof Angelina County line, 23

August 1995, 1 9 ,
B. Mauffray Collection. New for TX.

DISCUSSION

The south central Nearctic Region (Fig. 1) is important as a boundary

(Paulson 1982) for some species of the largely eastern fauna of central and

east Texas (Texan and Austroriparian Provinces) that represent a temperate

element, and those of south Texas and northeastern Mexico (Tamaulipan Prov-

ince), representing a subtropical element. However, for other species these

provinces are actually a mixing zone, and at least a short distance dispersal

corridor; for example, our records indicate that of the 177 species occurring in

the Austroriparian and Texan Provinces, 81 species (46%) also occur in the

Tamaulipan Province and 59 species (33%) cross the Rio Grande to the south,

into northeastern Mexico. Conversely, of the 108 species in the northeastern

Mexico states of Tamaulipas and Nuevo Leon, 80 species (74%) cross the Rio

Grande, entering Texas and 61 species (57%) occur in the Austroriparian and

Texan Provinces.

A similar boundary or mixing phenomenon exists near the Rio Grande

River between the more northern Kansan/Navahonian/Balconian and the more

southern Chihuahuan Province. Of the 142 species occurring in the Kansan,
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Navahonian and Balconian Provinces, 84 species (59%) also occur in the

Chihuahuan Province and many of these cross the Rio Grande farther south,

into northeastern Mexico. Conversely, of the 50 species in the northern Mexico

states of Coahuila and Chihuahua, 41 species (82%) cross the Rio Grande,

entering Texas with 39 (46%) of them occurring in the Kansan, Navahonian

and Balconian Provinces.

The Balconian Province represents diverse species assemblages from the

northern and southern provinces bordering or near it. Fifty percent (99) of the

199 species occurring in the northern Navahonian/Kansan/Texan/Austroriparian
Provinces occur in the southern Chihuahuan/Tamaulipan Provinces. Conversely,

93 (69%) of the 1 35 species occurring in the southern Chihuahuan/Tamaulipan
Provinces occur in the northern Kansan/Texan/Austroriparian Provinces. These

examples and recent discoveries of dispersals across the Rio Grande (Abbott

1996), including Neoneura amelia Calvert, Neoerythromma cultellatum Hagen
in Selys, Aeshna psilus Calvert, Dythemis maya Calvert, Micrathyria didyma

(Selys), Tauriphilia azteca Calvert and Tramea insularis Hagen, from Mexico

into Texas suggest that the area is indeed a dispersal corridor and that future

dispersals across it may occur. These distinct species assemblages and mixing
zones undoubtedly relate to the climate and vegetational characteristics defin-

ing these provinces. The Rio Grande border is a more effective barrier among
certain groups than in others. The cordulegastrids and corduliids are poorly

represented in Mexico, Central and South America, while groups such as the

coenagrionids, aeshnids and libellulids are much more widely distributed and

are well represented in these areas (Paulson 1982).

The large number of Odonata larvae still unknown to science from the

southwestern U.S. is attributed in part to relatively less collecting effort

(McCafferty et al. 1990) and low species densities in combination with sparse

and patchy habitats (Provonsha and McCafferty 1973). The larval descriptions

of many of these regional species are insufficient for identification purposes

(McCafferty et al. 1990). The rarity and/or local distributions of many species

in the eastern part of this region account for the large number of unknown

larvae there.

Three species of Odonata in the south central Nearctic Region are listed as

"species of concern" by the United States Fish and Wildlife Service. This fed-

eral listing identifies species "for which information now in the possession of

the Service indicates that proposing to list as endangered or threatened is pos-

sibly appropriate, but for which persuasive data on biological vulnerability

and threat are not currently available to support proposed rules" (USFWS 1 996).

Two species, Somatochlora margarita Donnelly and Argia leonorae Garrison

have locally restricted distributions. Argia leonorae is known from only five

counties in south and west Texas and in northern Mexico. The larva of this

species, in its natural habitat, remains undiscovered.
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A status survey of Somatochlora margarita conducted by the Texas Parks

and Wildlife Department (Price et al. 1989) expanded its initial range, a five

mile radius in the Sam Houston National Forest, to a now estimated 10,000

square mile area in east Texas and western Louisiana. Somatochlora margarita
is endemic to the longleaf and loblolly pine forests of southeastern Texas. We
are in the process of describing its larva from the exuviae of reared material

(donated by S.W. Dunkle). Webelieve that rigorous sampling in the sandy
bottom streams of the Big Thicket of East Texas will lead to the discovery of

this larva in its natural habitat, and provide potential insights into its life

history.

A third species, Macromia wabashensis Williamson, is also listed as Cat-

egory 2 by the USFWS.Dubious records and the validity of M. wabashensis

as a distinct species are factors leading to its Category 2 status. Several speci-

mens referred to as M. wabashensis have been collected in McLennan and

Falls Counties, Texas (Williams 1982). These records are currently thought to

be exceptionally yellow forms of M. taeniolata Rambur or a hybrid between
M. taeniolata and M. pacifica Hagen (Dunkle pers. comm.; Garrison 1995). It

has thus been omitted from our list.

There is considerable taxonomic confusion concerning the Tetragoneuria

group of this region. Weprovisionally list Epitheca (T.) semiaquea (Burmeister)
from Texas and Oklahoma based on determinations made by K.J. Tennessen.

Further study including DNAanalysis is needed on this group.
Bick (1983) reported 32 species of North American Odonata (8% of that

fauna) to be at risk, citing the loss of high-quality, undisturbed streams as the

most significant factor endangering odonates in North America. Four of these

(Neoneura aaroni Calvert, Gomphus ozarkensis Westfall, Somatochlora mar-

garita Donnelly and 5. ozarkensis Bird) occur in the south central U.S. and are

considered rare (Bick 1983). Effective conservation efforts depend on accu-

rate knowledge of the current distribution of each species (Moore 1991).

Continued effort is needed to indicate which strategies should be taken to

conserve particular species and which breeding sites should be given priority

for protection.
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Table 1 . Distribution of the 227 species of Odonata currently known from the south central

Nearctic Region. Arkansas (AR), Austroriparian (AUST), Balconian (BALC), Chihuahua (CHI),

Chihuahuan (CHIH), Coahuila (COA), Kansan (KANS), Louisiana (LA), Navahonian (NAVA),

New Mexico (NM), Nuevo Leon (NLN), Oklahoma (OK), Tamaulipan (TAMA), Tamaulipas

(TAM), Texan (TEXA) and Texas (TX). Distributional annotations are noted by: (*) = new state

record, (**) = new U.S. record.
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Table 1 (Continued)



Vol. 109, No. 3, May & June, 1998 209

Table 1 (Continued)
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Table 1 (Continued)
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